Study of Silver Nanoparticle Preparation with Reverse Microemulsion Method and Its Antibacterial Properies by 冯安妮
学校编码：10384                                 分类号    密级        









硕  士  学  位  论  文 




Study of Silver Nanoparticle Preparation with Reverse 





专  业 名 称：化 学 工 程 
论文提交日期：2013年 6 月 
论文答辩时间：2013年 6 月 
学位授予日期：2013年 6 月 
  
答辩委员会主席：          




















另外，该学位论文为（                            ）课题（组）
的研究成果，获得（               ）课题（组）经费或实验室的



































（     ）1.经厦门大学保密委员会审查核定的保密学位论文，
于   年  月  日解密，解密后适用上述授权。 






                             声明人（签名）：  









































对应纳米 Ag 的 MIC 下生长缓慢，在 MBC 下几乎不生长。同时，对于同一种细



















Emulsion with different range of droplet size has various kinds of properties, 
which make them of interest to practical applications as well as fundamental 
investigation. The most important applications are the preparation of nanoparticles 
inside the spatially confined volume of individual microreactors with microemulsion.  
Although metal nanoparticles may have been prepared by many methods, 
microemulsion is an efficient method to control the size, shape and structure of the 
nanoparticles which have significant effects on their geometric features and properties. 
According to the establishment of W/O microemulsion systems, metal nanoparticles 
with narrow size distribution may have been produced within the microreactors, 
which can confine the nanoparticles’ growth and control their morphological 
structures successfully. The preparation of silver nanoparticles was widely 
investigated because of their superior performance for the applications, especially 
their antibacterial activity. 
 In this study, Aerosol OT(AOT) and n-heptane were chosen as the surfactant 
and continuous oil phase, respectively. At first, we researched the behavior of these 
microemulsion systems, and then draw the pseudo-ternary phase diagram of 
microemulsion systems of solution/AOT/n-Heptane at 25 ℃. According to these 
phase diagrams, highly monodisperse silver nanoparticles were prepared. The 
morphology of silver nanoparticles strongly depends on the molar ratio of water to 
sufactant, and can be either nanoparticles or nanowires due to the change of structure 
of micelles. Only spherical silver nanoparticles were obtained when w<15. By 
increasing the w, the size of the pruduct silver nanoparticles increased. However, 
silver nanowires began to form when w<15. Silver nanoparticles were characterized 
by X-ray diffraction (XRD), scanning electron microscopy (SEM), transmission 
electron microscopy (TEM), UV–vis spectroscopy and dynamic light scattering 
(DLS). At last, the antibacterial activities of silver nanopartcles with different size or 
shape on the Escherichia coli and Staphylococcus aureus were discussed. Comparing 
growth curves of Escherichia coli and Staphylococcus aureus under different 
concentrations of silver nanoparticles, we found that antibacterial properties of the 
product silver nanoparticles were excellent. Antibacterial properties enhanced with 















slowly under MIC condition, and they nearly didn’t survive under MBC condition. 
For the same bacterias, The antibacterial effect of the silver nanoparticles were: silver 
nanowires>20 nm silver nanoparitlces>50 nm silver nanoparticles.We found that 
antibacterial properties of silver nanoparticles on Staphylococcus aureus was better 
than on Escherichia coli, and the antibacterial properties of silver nanowires were 
better than that of spherical silver nanoparticles. With the decreasing of the 
nanoparticles, the antibactierial properties of silver nanoparticles enhanced.   
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为后续制备 Ag 纳米粒子所使用的微乳体系组成起到指导作用。 
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